Development of a high-content high-throughput screening assay for the discovery of ATM signaling inhibitors.
The genome is constantly exposed to DNA damage agents, leading up to as many as 1 million individual lesions per cell per day. Cells have developed a variety of DNA damage repair (DDR) mechanisms to respond to harmful effects of DNA damage. Failure to repair the damaged DNA causes genomic instability and, as a result, leads to cellular transformation. Indeed, deficiencies of DDR frequently occur in human cancers, thus providing a great opportunity for cancer therapy by developing anticancer agents that work by synthetic lethality-based mechanisms or enhancing the clinical efficacy of radiotherapy and existing chemotherapies. Ataxia-telangiectasia mutated (ATM) plays a key role in regulating the cellular response to DNA double-strand breaks. Ionizing radiation causes double-strand breaks and induces rapid ATM autophosphorylation on serine 1981 that initiates ATM kinase activity. Activation of ATM results in phosphorylation of many downstream targets that modulate numerous damage-response pathways, most notably cell-cycle checkpoints. We describe here the development and validation of a high-throughput imaging assay measuring levels of phospho-ATM Ser1981 in HT29 cells after exposure to ionizing radiation. We also examined activation of downstream ATM effectors and checked specificity of the endpoint using known inhibitors of DNA repair pathways.